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AB Frequent interconversion between yeasts, pseudohyphae and true hyphae is a 
hallmark of Candida albicans growth in mammalian tissues. The 
requirement for transient CAP1 -dependent pulses of cAMP for generating 
true hyphae, Hwpl and virulence raises questions about the role 
of yeast and pseudohyphal forms in the pathogenesis of candidiasis. In 
this study, hyperf ilamentous mutants, limited in their capacity 
to produce buds, were generated by disrupting the high-affinity 
phosphodiesterase gene PDE2 . Degradation of cAMP by the 
PDE2 gene product was confirmed by higher basal cAMP levels in the 
pde2/pde2 mutant and by accumulation of cAMP to levels 
permitting germ tube formation upon disrupting PDE2 in the capl/capl 
mutant. Similar phenotypes of the C. albicans and Saccharomyces 
cerevisiae pde2/pde2 mutants were found, including sensitivity 
to nutritional starvation and exogenous cAMP and defective entry into 
stationary phase. Importantly, the hyperf ilamentous mutants 
were as avirulent as hypof ilamentous mutants in a systemic model 
of candidiasis. Growth in a multiplicity of forms appears to be a 
virulence attribute that is controlled by tight coupling of cAMP 
synthesis and degradation. Delayed increases in PDE2 mRNA in 
cAMP-def icient capl/capl mutants during germ tube-inducing 
conditions suggested a mechanism of control involving cAMP- dependent 
induction of PDE2 mRNA. 
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AB The infection of a mammalian host by a Candida microorganism can 
be prevented or treated through the alteration of the C. 
albicans homolog of the high affinity phosphodiesterase 
gene PDE2 and/or the adenylate cyclase -assocd. protein gene CAP1. 
These methods may be used in the identification, prevention or treatment 
of microbial infection of mammalian hosts such as immunocompromised or 
immunosuppressed humans, for example, those having AIDS or undergoing 
transplantation or anti-cancer therapy. The invention claims methods for 
regulating signaling of the cAMP-protein kinase A pathway that interfere 
with virulence properties of C. albicans, including adhesion to 
human cells, invasion of cells, degrdn. of extracellular matrix proteins, 
blocking of neutrophil oxygen radical prodn., and blocking of neutrophil 
degranulation. Methods of the invention also affect growth properties of 
C. albicans such as germ tube formation, response to nutrient starvation, 
entry into stationary phase, and prodn. of HWP1 (hyphal wall protein 1) . 
Genes PDE2 and CAP1 may be regulated by altering cis -regulatory 
elements, interfering with DNA binding proteins that bind to the cis 
regulatory elements, or by overexpression . The invention also claims use 
of microarrays comprising PDE2 and CAP1 gene fragments to identify 
potential virulence genes or to compare gene expression in 
mutant C. albicans strains. In a murine model of candidiasis, 
mice were infected with hyperf ilamentous pde2/pde2 or hypof ilamentous 
capl/capl knockout strains of Candida albicans. More than 80% 
of the mice infected with the mutant strains survived through 3 0 
days of observation and there was no statistical difference between 
pde2/pde2 and capl/capl mutants. In comparison, mice infected 
with wild-type C. albicans died within 11 days. 
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TITLE: Increased high-affinity phosphodiesterase PDE2 gene 
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AUTHOR (S) : Bahn, Yong-sun; Staab, Janet; Sundstrom, Paula 

CORPORATE SOURCE: Department of Molecular Virology, Immunology and 

Medical Genetics, The Ohio State University College of 
Medicine, Columbus, OH, 43210-1239, USA 

SOURCE: Molecular Microbiology (2003), 50(2), 391-409 

CODEN: MOM I EE ; ISSN: 0950-382X 

PUBLISHER: Blackwell Publishing Ltd. 

DOCUMENT TYPE: Journal 
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AB Frequent interconversion between yeasts, pseudohyphae and true hyphae is a 
hallmark of Candida albicans growth in mammalian tissues. The 
requirement for transient CAP1 -dependent pulses of cAMP for generating 
true hyphae, Hwpl and virulence raises questions about the role 
of yeast and pseudohyphal forms in the pathogenesis of candidiasis. In 
this study, hyperf ilamentous mutants, limited in their capacity 
to produce buds, were generated by disrupting the high-affinity 
phosphodiesterase gene PDE2 . Degrdn. of cAMP by the 
PDE2 gene product was confirmed by higher basal cAMP levels in the 
pde2/pde2 mutant and by accumulation of cAMP to levels 
permitting germ tube formation upon disrupting PDE2 in the capl/capl 
mutant. Similar phenotypes of the C. albicans and Saccharomyces 
cerevisiae pde2/pde2 mutants were found, including sensitivity 
to nutritional starvation and exogenous cAMP and defective entry into 
stationary phase. Importantly, the hyperf ilamentous mutants 
were as avirulent as hypof ilamentous mutants in a systemic model 
of candidiasis. Growth in a multiplicity of forms appears to be a 
virulence attribute that is controlled by tight coupling of cAMP 
synthesis and degrdn. Delayed increases in PDE2 mRNA in cAMP-def icient 
capl/capl mutants during germ tube-inducing conditions suggested 



a mechanism of control involving cAMP- dependent induction of PDE2 mRNA. 
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Author] 

Department of Molecular Virology, Immunology and Medical 
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Article 
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Frequent interconversion between yeasts, pseudohyphae and true hyphae is a 
hallmark of Candida albicans growth in mammalian tissues. The 
requirement for transient CAP 1 -dependent pulses of cAMP for generating 
true hyphae, Hwpl and virulence raises questions about the role 
of yeast and pseudohyphal forms in the pathogenesis of candidiasis. In 
this study, hyperf ilamentous mutants, limited in their capacity 
to produce buds, were generated by disrupting the high-affinity 
phosphodiesterase gene PDE2 . Degradation of cAMP by the 
PDE2 gene product was confirmed by higher basal cAMP levels in the 
pde2/pde2 mutant and by accumulation of cAMP to levels 
permitting germ tube formation upon disrupting PDE2 in the capl/capl 
mutant. Similar phenotypes of the C. albicans and Saccharomyces 
cerevisiae pde2/pde2 mutants were found, including sensitivity 
to nutritional starvation and exogenous cAMP and defective entry into 
stationary phase. Importantly, the hyperf ilamentous mutants 
were as avirulent as hypof ilamentous mutants in a systemic model 
of candidiasis. Growth in a multiplicity of forms appears to be a 
virulence attribute that is controlled by tight coupling of cAMP 
synthesis and degradation. Delayed increases in PDE2 mRNA in 
cAMP-def icient capl/capl mutants during germ tube-inducing 
conditions suggested a mechanism of control involving cAMP -dependent 
induction of PDE2 mRNA. 
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Ohio State Univ, Coll Med, Dept Mol Virol Immunol & Med 
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MOLECULAR MICROBIOLOGY, (OCT 2 003) Vol. 50, No. 2, pp. 
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AB Frequent interconversion between yeasts, pseudohyphae and true hyphae 

is a hallmark of Candida albicans growth in mammalian tissues. 
The requirement for transient CAP 1 -dependent pulses of cAMP for generating 
true hyphae, Hwpl and virulence raises questions about the role 
of yeast and pseudohyphal forms in the pathogenesis of candidiasis. In 
this study, hyperfi lament ous mutants, limited in their capacity 
to produce buds, were generated by disrupting the high-affinity 
phosphodiesterase gene PDE2 . Degradation of cAMP by the 
PDE2 gene product was confirmed by higher basal cAMP levels in the 
pde2/pde2 mutant and by accumulation of cAMP to levels 
permitting germ tube formation upon disrupting PDE2 in the capl/capl 
mutant. Similar phenotypes of the C. albicans and Saccharomyces 
cerevisiae pde2/pde2 mutants were found, including sensitivity 
to nutritional starvation and exogenous cAMP and defective entry into 
stationary phase. Importantly, the hyperfi lamentous mutants 
were as avirulent as hypofi lamentous mutants in a systemic model 
of candidiasis. Growth in a multiplicity of forms appears to be a 
virulence attribute that is controlled by tight coupling of cAMP 
synthesis and degradation. Delayed increases in PDE2 mRNA in 
cAMP-def icient capl/capl mutants during germ tube- inducing 
conditions suggested a mechanism of control involving cAMP -dependent 
induction of PDE2 mRNA. 
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AB Frequent interconversion between yeasts, pseudohyphae and true hyphae is a 
hallmark of Candida albicans growth in mammalian tissues. The 
requirement for transient CAP1 -dependent pulses of cAMP for generating 
true hyphae, Hwpl and virulence raises questions about the role 
of yeast and pseudohyphal forms in the pathogenesis of candidiasis. In 
this study, hyperf ilamentous mutants, limited in their capacity 
to produce buds, were generated by disrupting the high-affinity 
phosphodiesterase gene PDE2 . Degradation of cAMP by the 
PDE2 gene product was confirmed by higher basal cAMP levels in the pde2/ 
pde2 mutant and by accumulation of cAMP to levels permitting 
germ tube formation upon disrupting PDE2 in the capl/capl mutant 

Similar phenotypes of the C. albicans and Saccharomyces cerevisiae 



pde2/pde2 mutants were found, including sensitivity to 
nutritional starvation and exogenous cAMP and defective entry into 
stationary phase. Importantly, the hyperf ilamentous mutants 
were as avirulent as hypof ilamentous mutants in a systemic model 
of candidiasis. Growth in a multiplicity of forms appears to be a 
virulence attribute that is controlled by tight coupling of cAMP 
synthesis and degradation- Delayed increases in PDE2 mRNA in 
cAMP-def icient capl/capl mutants during germ tube-inducing 
conditions suggested a mechanism of control involving cAMP-dependent 
induction of PDE2 mRNA. 
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